ABSTRACT
Introduction
Chronic pain is a widespread health problem in the United States. Back pain patients are often uneasy patients who require multidisciplinary treatment and may undergo spine surgery, not once but several times. They usually need strong prescription painkillers and many of them resume opioid use for pain management after surgical intervention. A large percentage of back pain patients subsequently develop depression or carry depression as a comorbid diagnosis from the beginning. In a recent paper, smoking was found to be an independent predictor of long-term continued opioid use in lumbar disk hernia and spinal stenosis patients (1) . Pursuant to that, we studied the interaction of smoking with opioid and antidepressant use and the relationship with prior spine surgery and future spine surgery.
Materials and Methods
The charts of 758 spine surgery patients operated between Oct 2005 and Sep 2008 were retrospectively reviewed. The cohort included lumbar microdiskectomy (LM-D), anterior decompression and fusion (ACDF) and lumbar decompression and fusion patients (LDF). Data on smoking, opioid and antidepressant use were collected (Tables 1 and 2 ). Prior and additional spine surgery were collected as categorical variables (Yes/No). Some patients may have had more than one spine surgery in the past or during follow-up (Figure 1) . The relationship with history of previous spine surgery and return for additional spine surgery was studied using Spearman correlation. Follow-up was conducted for 1-4 years after the pivot surgery. Chi-square test was applied to compare percentages using SPSS v16.
Results
Significant correlations (P < 0.05) were detected between smoking and opioid use and between opioid and antidepressant use ( Table 3) . History of previous spine surgery correlated with antidepressant use and return for addition- al spine surgery (P < 0.01). Additional spine surgery correlated with opioid use (P < 0.05) and history of previous spine surgery (P < 0.01).
Opioid use was more common in the smoking groups of all three types of surgery candidates (Figure 2 ) but antidepressant use was more common in the smoking groups of ACDF and LDF patients but not in LMD patients (Figure 3) . Statistically, there were significant differences (P < 0.05) in opioid use and in simultaneous opioid-antidepressant use between smoking and non- tional spine surgery (60.00%), followed by patients on opioids (41.57%).
In the ACDF group (Figure 6) , smoking patients on antidepressants with previous spine surgery were more likely to come for another spine surgery (66.67%) followed by patients on opioids, whether smoking (54.55%) or nonsmoking (45.45%).
In the LDF group (Figure 7) , smoking patients on an- tidepressants without previous spine surgery were more likely to return for another spine surgery (66.67%).
Discussion
Smoking is a common "social" habit with known addictive inclinations that has clinical implications in different organ systems. In spine surgery, it has been associated with a negative effect on fusion rates [1] . We studied the interaction of this habitual use with other possibly-addictive psychotropic substances that chronic back pain patients are frequently prescribed. Opioids are known to be commonly used by back pain patients especially in the Western World [2] . The literature reports that patients with lumbar disc herniation or spinal stenosis use opioids in 42% of cases at baseline, 25% at 12 months, and 21% at 24 months [3] . Likewise, antidepressants are being increasingly utilized in the management of chronic pain patients [4] . Based on our results, there seems to be a correlation between smoking and opioid-antidepressant use in chronic back pain patients. History of previous spine surgery in a smoking patient with antidepressant or opioid use can predict future return for additional spine surgery. Our study sheds light on an important aspect of the wide trend of chronic back pain. Knowing that antidepressants are the most commonly prescribed medications in the United States [5] , many of these chronic patients may have depression or secondary gain issues inherent in their spine complaints. Smoking with chronic opioid-antidepressant use may thus reflect a deep psychosomatic disorder that can play a central role in the so-called "failed back syndrome". We recommend routine involvement of psychologists and psychiatrists with chronic previously-operated back pain patients who return for additional spine surgery in order to increase treatment efficiency and decrease the risk of failed surgery.
